Summary The aging of society and ongoing health care cost-control policy set the trend for the self-medication which leads to the growing interest in health promotion and prolongation of healthy life expectancy through self-health management. We developed a self-medication support system to provide comprehensive support to consumers at pharmacies and drug stores. This system facilitates the effective use of information and knowledge based on medicine and health. This self-medication support system comprised a set of two terminals connected network server in the data center: a user terminal for consumers use and an advisor terminals for specialized advisor, pharmacists, registered dieticians, and etc. This system enables specialized sales people to provide the appropriate advice based on the factors of consumer's problem, and to make suggestions for improving his/her lifestyle: eating habit, doing exercise, and having relaxation time. As a result of the trial use of this system at pharmacy stores, a certain degree of correlation between the results of a questionnaire on unidentified complaints and dietary patterns causing potential micronutrient deficiency was demonstrated.
Introduction
As amid the aging of society and ongoing health care costcontrol policy, consumers were able to find wide variety of drugs and dietary supplements, and to take self-medication.
This environment surrounding consumers led to both cares: preventive care by maintaining and enhancing their health, and primary care for mild symptom with maximum usage of medical knowledge base. Moreover, the consumers needed to select from an enormous amount of information in order to make proper use of dietary supplements. In addition to this situation, there was an increasing need for specialist advice given by skillful pharmacists and registered dieticians at pharmacies and drug stores. Therefore, we developed a self-medication support system providing comprehensive support for the consumers at pharmacies and drug stores. This system consisted of the input part and the output part. The input part was composed of measuring devices e.g. hemoglobin monitoring device and some questionnaires while the output parts were specifically designed for consumers use and for specialized advisor use, such as pharmacists and registered dietitians.
We operated this system on a trial basis to assess its 
Materials and Methods
Outline of the system Both a user terminal and an advisor terminal were connected to the network for information communication with the server in the data center (Fig. 1) . Some measuring devices e.g. hemoglobin monitoring device were connected to the user terminal to which the results were transmitted from each measuring device. Users followed the guideline on the screen for the measurements and answered all the questions displayed. When all measurements and inquiries were finished, the system showed the user his/her physical condition [1, 2] . This information was able to be printed out on a paper with a readable barcode by an advisor terminal. Based on these information, the appropriate guideline suggested by the system was presented on the advisor terminal [3] [4] [5] , which facilitates the specialized advisor, such as a pharmacist and a registered dietician, to provide appropriate advice for the user. User terminal had a magnetic card reader. With the magnetic card, users can preserve their records and monitor their trend of condition. In addition, a barcode printed on the magnetic card helped specialized sales people to see the previously given advice to the user in chronological order. Null hypothesis: There is no correlation between the two variables. There is no correlation in the population, with the population correlation coefficient being 0. Alternative hypothesis: There is a correlation between the two variables. There is a correlation in the population, with the population correlation coefficient not being 0. Since the probability value is 0.00068, the null hypothesis is rejected at p<0.001 level of significance. Thus it is concluded that there is a correlation.
Questionnaires on diet and unidentified complaints
The subjects were 61 customers who visited at a chain drug store. They answered 26 questions concerning the frequency of unidentified complaints (Table 1 ) and 19 questions concerning the frequency of ingestion of selected micronutrient foods (Table 2) .
We investigated a possible correlation between the frequency of unidentified complaints caused by potential micronutrient deficiency and the frequency of overall intake of micronutrient foods.
The frequency of unidentified complaints was classified as follows; 0 point for 'Never' (the lowest frequency); 1 point for 'Sometimes'; 2 points for 'Often'; and 3 points for 'Always' (the highest frequency). The total score (referred to as unidentified complaint scores) of 26 points or less were regarded as 'normal' while 27 points or more were regarded as 'possible potential micronutrient deficiency' (patent public publication No. 2000-158853) [6] .
The frequency of micronutrient food ingestion was classified into 5 grades ranging from 0 point for 'Everyday' (the highest frequency) to 4 point for 'Never' (the lowest frequency). Based on the total score, the level of insufficient intake of micronutrient food was measured. The scores for all questions were aggregated and normalized by the number of questions by the type of nutrient. Then the calculated scores were aggregated and normalized by the number of micronutrient types (averaged score). Then possible correlation between the averaged micronutrient deficiency scores and the unidentified complaint scores was examined. The Pearson product-moment correlation coefficient was applied for the statistical calculation.
The questionnaire on unidentified complaints had a total of 26 questions to assess the possibility of potential micronutrient deficiency (Table 1) . The questionnaire on the intake of food had a total of 19 questions to assess possible micronutrient deficiency caused by food ingestion ( Table 2 ). The questionnaire on lifestyle had a total of 4 questions about the extent of exercise and drinking habits to identify risks of lifestyle-related disease and areas to be improved (Table 3) . The other 11 questions were prepared to ask about symptoms that appear when certain micronutrients were insufficient, abnormal parameters e.g. blood sugar and Table 5 . Correspondence between Food and Micronutrients cholesterol levels detected during physical examination, etc. and basic user information e.g. age and height (Table 4) .
Measuring devices i.e. a hemoglobin monitoring device (ASTRIM, Sysmex Co.), a blood-pressure gauge, a body fat scale and a sphygmograph were connected to user terminals and users performed measurement according to the instructions displayed on the terminal screen. Measurement was performed to determine the physical condition quantitatively.
Results

Age distribution
The age distribution of the samples was shown in (Fig. 2) .
Correlation between the averaged micronutrient deficiency scores and the unidentified complaint scores The micronutrient deficiency scores were aggregated and normalized by the number of questions by the type of nutrient. Then the calculated scores were aggregated and normalized by the number of micronutrient types (averaged score). Then possible correlation between the averaged micronutrient deficiency scores and the unidentified complaint scores was examined.
As a result, the correlation was demonstrated as shown in (Fig. 3) (r = 0.42, p<0.001).
Correlation between the micronutrient deficiency scores for single micronutrient and the unidentified complaint scores
Correspondence between each food and micronutrients were shown in (Table 5) . Possible correlation between the micronutrient deficiency scores for single micronutrient and the unidentified complaint scores was examined and it was found that there was a significant positive correlation (p<0.05) with vitamin B1, vitamin B2, pantothenic acid, vitamin B12, folic acid, vitamin A, vitamin D, vitamin E, vitamin C, calcium, magnesium, zinc, iron, and copper (Table 6 ).
Discussion
In this system architecture, the user terminal for consumers use and the advisor terminal for specialized advisor use, such as pharmacists and registered dieticians, are connected to the network for information communication with the server in the data center.
The measurements and questionnaire are done on the user terminal with using measurement devices to check the physical condition of the user. The questions and measuring devices will be enhanced in the future, but at present, the questions were prepared for unidentified complaints, dietary patterns and lifestyles. It is generally known that potential micronutrient deficiency will result in unidentified complaints.
Advisor terminal automatically prioritizes important items and present them as advice based on the answers input by the user through user terminals and the measurement results. Advisors can immediately see a link of each highly prioritized item to the item in the printed paper. This enables the advisor to select pieces of advice in order of priority and identify main points that the advisor should convey to the user. The main points include dietary advice such as suggested food and the required amounts, the favorable / unfavorable combination of health-promoting food and drugs, advice for the change in the lifestyle and suggestions to/not to visit a medical institution.
The present system is characterized by the specialized advice produced based on the combination of measurement results obtained from various measuring devices and the answers of questionnaires. For example, the low level of hemoglobin implies anemia, but it is difficult to specify particular nutrient for the user to take with this limited information. However, if a risk of insufficient intake of iron, vitamin B12 and folic acid, which are necessary in the synthesis of hemoglobin, is found at the same time by the questionnaire, the advisor can advise the user to increase the intake of these nutrients. Similarly, if a user ticks no particular exercise habit in the questionnaire and suffers from stiff neck or shoulders as unidentified complaints, insufficient exercise most probably is a factor for the stiff neck or shoulders. The advisor could suggest that the user do stretching exercise.
Thus, this system facilitated advisors to provide appro- priate advice based on the found factor and provided tailormade suggestions to the users in a manner suitable for individual physical/living condition. In order to assess the usefulness of the present system, we actually introduced the system to a pharmacy store and operated the system on a trial basis.
As a result, we successfully found a positive correlation between the frequency of unidentified complaints and the deficiency of micronutrients due to the insufficient ingestion with using the results of the questionnaires on unidentified complaints and dietary patterns sampled from users. This system will be more useful after the nutritional evidence is verified with using a larger number of samples.
